Describing Stream Simulation Bed Details,
Sediment and Pollution Controls




Particle Size Distribution - Ch 8

Lo | RS Pebble
f count

56 8 113 16 226 32 45 64 90 128 180 256 360
Particle Size - mm

40 16 8 1o” %’ 1” 27 37 6”
US Standard Sieve Sizes

Fuller Thompson curve




Why Iear'n this pebble count ?

s When importing stream
simulation material, sieve
conversion makes it easy to
order portion of the design mix

. 2 from a quarry.

= Learn to do a pebble count of
a stockpile with a hydrologist
to verify mixing and delivered
materials

= Important to obtain a well
graded mix.

= Don't skip sizes

= Measure other key pieces,
don’t guess;

= medium diameter is not
maximum diameter




The Fuller Thompson Equation

Fuller's maximum density curve is:

P=100(d/D)*n

where: P=Total percent passing or finer than the sieve size d
D=maximum size of aggregate
d=diameter of the sieve in question.

See Fuller, W.B. and S.E. Thompson. The Laws of Proportioning
Concrete. Journal of Transportation Division, American Society
of Civil Engineers, Vol. 59, 1907.




Fuller Thompson Equation

Choose a range that gives the same d-5 as that observed
in the stream channel

0.45] 0.5] 0.55| 0.6

5.00] 3. 5.00

0.24| 0. 0.38

0.02] 0. 0.05




Table 705-7- Project Gradation for Streambed Simulation Rock,

Values are “percent finer” than sieve size

Standard Pebble Count: Full-Thomson  Filler
Sieve Surface “armor” adjustment  Material
(inches) stability For sub surface For voids during
permeability construction

12>’ (d-max) 90-100 90-100
6 (d-84) 79-89 79-89
3 (d-50) 45-55 45-55
3/4” (d-16) 12-22 25-30 100%0*
#40 (d-5) 5-10 5-10 Min 50%
Fill in % Finer Values allowing +/- 5% from the distribution curve:
* d-16 from Pebble Count or 1 inch, whichever is smaller.




648 Stream Simulation Material Placement

Begin construction from the downstream end working
upstream.

Changes to construction flow will be allowed making
allowances for_on a case by case basis due to poor stream
to culvert alignment, traffic requirements, limited access,
and preservation of existing trees reinforcing the banks.

Deviation from construction flow (downstream to upstream)
must be requested in writing and approved by the CO or
their designee, 5 days in advance of construction.




648 Stream Simulation Material Placement
continued
Place stream simulation rock in one or more layers with a layer

depth less than 1 72 times the maximum dimension of the
stream simulation rock, but no greater than 2ft.

Place stream simulation rock by methods that do not cause
segregation or damage to the prepared surface.

Place or rearrange individual rocks to obtain a uniformly
dense, compact, low permeability mass, matching stream
simulation bed details.

Fill voids by machine or hand tamping before placing the next
lift. Compact bed materials by mechanical means such as
plate compactors, loaders, etc.




Stream Simulation Bed Placement

- .
L

A vibratory plate compactor on
an excavator or suspended from
one, greatly improves rock to
rock contact and consolidation of
fines into voids.

Subsurface streambed sediments




648 Stream Simulation Material Placement
continued...

Fill all voids left during placement of Stream Bed
Simulation Rock, Fish Rest Stops (habitat rocks), weirs,
banks and stream bed materials adjacent to footings,
concrete structures or corrugated pipes with foundation
fill.

Use water pressure, metal tamping rods, and similar
hand operated equipment to force material into all
surfaces and subsurface voids between the structure
and rocks, and between individual rocks.

Notify the CO at least 48 hours in advance of the stream
bed material installation.




Develop a Plan Ahead of Time

Preserve streambed material:
by separating from other excavation

excavated saturated streambed material may be
difficult to place back unless dried or mixed with dry.

encourage drainage, cover to avoid rainfall saturation

Plan on using a percentage of contract quantity 20-50%.
Base on long profile.... This is SITE DEPENDENT!

Import Surface Armor — Pebble count based gradation

Additional material should be contract gradation to act as
armor. Use minimum thickness of armor(2*d-84).

Have back-up plans for obtaining more. Or just spec the
entire gradation




Typical Erosion, Sediment and
Pollution Control Details

Standard Specifications
Special Project Specifications
Special Contract Requirements

Know what the project needs and choose to
partially or fully design specific project details.

. Design critical details such as dewatering
methods using drawings and specifications:

. Or critically review, modify, accept contractor
plans. Require calculations for choosing diversion
pipe, pumps, sump pumps, diversion ditches.




Constructible Plans and Details are
Essential

After construction pipe bad, removi
[=——10.49m (34.40f1 2.05m (39.54ft}—— aggraded ssdlmenli ::d placing -
downstream, construct 3 channel steps
—1.55m (5.08R) (5ft min cover) as shown. Spacing apparoximately
£6.91m (22.671) subgrede width 11m (36f)

| struct 3 steps € 5.5m (16M), Place excavated channel material

16.5m (54f) and 27.5m (90R) rodosr
downsiream from inletinside culvert, /oy areas siong dowrsteam sast

streambank.as shown on sheet 6.

;l‘

5.03m (15.511) arch height —Footer Rocks, Rock-30

— T M Mo
(4.76ft) bed depth
elevation: (310.12ft 56m (74.00m) @497% |
Top of footing elevation: 306.44ft
1.22m (4.00f) footing height
Profile of Humbug Creek Crossing, New 200mm (8in) maximum
Structure Location

e

HUMBUG
LONGITUDINAL PROFILE & CHANNEL

60-1220mm (30-48in) Construct 3 steps at 11m (36ft) spacing

i Place Channel Rocks Rock-20
starting 5.5m downstream from the oot (&n)"mmln Rock-!

inlet insi f culvet.
boulders are 18" in et inside of culve anut»wm:oam‘mw_/

diameter.
‘\,_-w . . ] .
mgm Stream Simulation Step Construction details
not to scale

tream Channel
Channel Rock Typlcal \-e 8/
long axis Is 1.5*Intermediate axis r
g{ Top of footer rocks follow channel shape
; and are flush with bed surface.
J I—C 11m (36ft) spaci
PO & SN MO 0F L SO Plan view of Rock placement across channel bottom

Plan view of Stream Simulation Steps 04 8 18 M 2 4
not to scale

STEP DETAILS




X-SECTION THROUGH CENTERLINE OF ROAD SURFACE.

FOUNDATION CN RIGHT MAY VARY FROM HEIGHT SHOWN DUE TO BEDROCK.

Elev @ top of asphalt
centerline over
arch 3290.1591t

ELEV 3290.00ft

Structural excavation limits
and area requiring foundation fill
from bottom of footing to subgrade.

1.83m (6ft) min N
~— 4.11m (13.5ft) =
| L \ 1.24m ‘4.0&)
405mm (6i) l 3165mm (10.40ft) |
\l Depth to bedrock varies.
| ~ 10.99m (36.04f) r 305':”'“ (1 Foundation stemwall height will vary
760mm (2.5ft) 2:1 pl from approximately 760mm (2.5ft) to
i i : 2:1 1525mm (5.00ft) ; g, | 1980mm (6.5ft} to fit with bedrock surface.
o X ; If no bedrock is found, stemwall shall be
. & [=— 405mm (16i :
760mm (2.5ft) — I__‘”" 3&*’."}'3&.‘*. d"-.\l' ' - N .T_ —(_T 1980mm (6.5ft) high.
AW 0:0:9:9.10 <@ <A MmN
: s sl s
1070mm (3.521t) I I 610mm (2it) j
Stream Bed Simulation Rock, Stream Bed f— —=—1220mm (4ft)
Bed Class 15 or bedrock Simulation Rock,
Stream Bed Simulation Rock, Bed Class 9 Bed Class 15

4 8 16 24 32
|




Channel Design

LONGITUDINAL PROFILE ALONG ARCH CENTERLINE After construction of pipe bed, removing aggraded
Place temporary sump as needed to aid sediment and placing downstream, construct 3
channel steps as shown on sheet 9. Spacing

Drown By
Reviewad By:
A
g

P-sta @ AA' Sy \ Il avg 4ft
New thalweg elevation—f. s &cc | e e pry——

P-sta locations A
on sheet 6 _ ut 1360mm (4.5ft) approximately 11m (36ft)
™ - & "n?:mt ut 920mm (3.0ft) OCKS Place excavated channel material in 2
Feeder  Primary ) downstream plunge pool and NE of the | &
Dam Bypass Dam ut 920mm (3ft) FOOTER ROCKS unge pool as shown on sheet 6 and in
& B Channel Section Restoration on this sheﬂ.}
& - fi
= .o —

- = - = P-sta @ DD’ Sump, B00mm below 'TAILOl}'
Primary Dewatering Diversion Dam 2' high Secondary bottom of footing to P-sta @ EE'
Bypass Dam capture subsurface water mp, 600mm below Source of Log Jam Logs

1220mm (4ft) Bypass Pipe 2- large logs approximately
invert 300mm below bottom bottom of footing to 1m diameter x 15m long

g{ tream chann Elov 324 capture subsurface water shown on sheet 8
L\M‘ﬁ Secondary Dewatering Diversion Dam
1.524mm (5ft) approx max dept “—

Place dam in excavated

channel at DD

Note: For sections B, C and D,
excavate channel to template
dimensions as closely as
possible. Daylight the
excavation @1:1 where
necessary. No filling to match
template is required. Conserve
boulders from excavation

Channel Template

Channel Section Restoration

HUMBUG
PROFILE OF DEWATERING PLAN

PACIFIC NORTHWEST REGION ey lowe|

US.DA FOREST SERVICE

exceeding 760mm (30in) i ut 920mm (3ft) -

diameter and place as directed H__;ﬁ_,__ﬁ B 11m (36ft)
by the engineer. The first 6 may Fill 1220mm (4ft) il entire plunge _—I

be used to substitute for item . ut 1360mm (4.5ft) pool area 7m (23ft)

251(14)c. The remaining F—L‘d%\_\, c

boulders shall be left in the new no cut or fill at "tailout”

channel template and arranged, : ) 3'50_1 1V:1'5HJ

partially burried or left in place , ut 920mm (3.0ft)o _
as designated designated by Construct centerline
0510 20 30 4 & of channel iemplate on

the engineer. This work is e p-station centerline

incidental to pay item 206(07).




Embedded pipe with sediment retention structure,
detailed step & pool features for tabular rock design

Nl ATy & P WS 1. DA UKy NENE I RTEAA R, GO ool Ol

HOmn THCK,
LECATE S00wa LIFITREAN MROL TOE OF wE R, WHEN SHOWH OH THE SHTE MM,
TYMIAL BACH W R INSIDE THE UL YEET

2. SPACE FIRST W | PROM OLTLET BHD OO 2,
INLET K3 HENCATED ST MOT SREATER THAN R0rmn BEHCE CLINERT . 2 WEATER FSTEEL WA CHLY) DRAS SHOWN O
[T INLET DETALY /_ LAE

AL TN O INOCK, WTHL S L FRETICE ABCRAT LFSTERCAM BT

WY O WEIE THS 02 K SANK ML DEFTH CW A8 STAKET B
THEEDR

T Ay gy
s e et T g —
Am i LT o i

Lasn

o, WHERE SHOWN Ob THE FLARS, LTILLAE 1ONLERNDTNT

@ TYFICAL CMP INFILL £ WEIR. - HiGH GRADIENT INLET EETNL ) hoe: mocxor
W TR SOAE @: WEIRS LESFT, ™ STREAM
ROT TErSCAE
NOTED:
TETWE

1. PLARSE RRA b B o B % A T O THE
£ Sem s s coes or e .
REATES L Pl
3 LT ECRATH B NGURNTAL TO 2310141 i;‘::-ﬂaﬁzl
iv- ey a0
AL ] OGS
© X-SECTION TYFE | @ WEIR SECTION - S A
F 4 F 5 - ALL CONPONENTS TD BE GALYAN BT PER, ASTM Al 23 ATTER

016, PILL YORDS STARLE TABLLAR-SHAPFT REOCES m&wwnmmmm

WEIR. WEL DING DETAIL
| - G

HOT T 3G E

ﬁﬁ ?: R LR rﬁm
N &

X-5ECTION TYFE I X-SECTICN TYPE lI FOOL SECTION POOL DETAIL (FIPE ARCH SECTION A-A
(7 @ © © e ) (RN AR
WOT TO SChLE WOT TG SGALE NOY TG 2CAE NOT T3 ACHE

| ] | T
TONGASS O P CI.

TYPICAL CULWERT DETAILD - HiGH SRADIENT

2 B D4, FLA A0 HATHIN : CHF_DETAILS {8 QA T TG aHa ol
BMGINEERING & RECREATICH [THTPocs " | e - PLOT CW 1 1'% 17 PAPTR. = e

Bob Gubernick
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Dewatering Design Elements

Temporary sump -

= capacity, pumps

Diversion dam or pump

= flow capacity, pumping method for 24hr/7days/week

Diversion pipe or channel -

= flow capacity at gradient

Divert water, remove aquatic species
= timing for FS biologist

Sediment control sump downstream
= fines and treatment, sump capacity

Sediment treatment system
= filter area and capacity




Feeder Dam, 42° pipe

Place to aid dewatering for Section AN et m(11.25%)
construction of the Primary Bypass Dam : 1370mm (4.5f)
B0 o °
¥ 100mm (4in) beiow stwambed
el . 610mm (2] ¢
\ N | \ Yi% \

Dimensions for Bypass Pipe and Primary Bypess Dam. See sheet 8 for additional details

Dual bypass dams may trap more flow.

Dams, bypass pipes joints, and trenches
will leak a little if constructed properly;

Use upstream sump to capture seepage
and if clean, put back into stream.

@ - High capacity sump below project, traps
-4 sediment from excavation area and
A\ transport to treatment area.

Q Natural sediment filtering is often
"' possible in vegetation; may need to do
more

May need a backwater prevention dam on
backwatered, deep excavations.

A scour pool can frequently be used




Designed Dewatering Plan when critical
Just specify dam height, pump size and pipe
size otherwise — Big Summer storms do happen!

Mean Daily Flows highest at start: 60cfs

Mean Daily Flow - Wiley Creek Oregon
Latitude 44°22'21", Longitude 122°37'19"

1 ,; NAD inn County, Oregon, Hydrologic Uni

; Drainage area: 51.80 square miles Datum of gage: 720 feet above sea level NGVYD

Construction

Begins July 1
Ends 10/1

1 6 11 16 21 26 31 36 41 46 51 5 61 66 71 76 81 86 91 96 101 106 111 116 121 126 131 136 141 146 151

June 1 thru Nov 30




What to factor in and PLLAN FOR

Storm events are much higher and happen frequently at least once
during construction in most areas better value ~ > 100 cfs

1000
900 - | T
JUNE (" Canwe
800 1 startearlier OCTOBER("Canwe
et at1 extendour in-strearr
Uy oToTor T . "
wor Kk period nonth
700 i )
600 - —&— Mean
—_—
I AUGUST (We Peak
500 1 never haveastorm | 80th Percentile
insummer nonth) 90th Percentile
400 —¥— 95th Per centile
300 ( D : L1
N
200 j a0 L
100 \
0 g =
0 20 40 60 80 100 120 140 160 180

June 1 - Nov 30



What to Know and specify

Summer flows as determined by gage data, channel
dimension indicators for less than bank full flows,
historical records compared to known sites, flasher in
small stream, moderated in large

It's not just pipe capacity. It's how full, headwater
supplied by diversion dam, actual gradlent of bypass
pipe

Specify pipe size, location, dam height, consider
contractors plan but don't compromise on hydraulic
capacity for storms.

Consider a minimum of 24” diameter in small streams.
30 — 48 in larger channels.

Diversion Ditches can be very effective




Mandatory Feature - Downstream Sump
for Collecting and Treating Sediments.

’

WA A

>, ',-/




Erosion Prevention and Trapping,
Pollution Control

| Senmey Like™, @ non-drive-through
spill containment berm, stores
conveniently in small spaces and

unpocks quickly.

Sediment removal Pollution containment




Erosion control

= Pollution control under pumps and fuel
stations

m Erosion of disturbed ditches and slopes

m Dirt on road can create considerable
turbidity during a storm

= Prevention is cheap

m Call for straw bales, silt fence and other
erosion control materials in the contract.

s GOV Best Management Practices




Designed Dewatering Plan

;ﬁe:ﬂm:i; f;ﬂf, » Replace existing culvert and headwall with a galvanized steel,
construction of the pﬁﬂary bypass dam 145mm x 380mm corrugation, open bottom arch long-span
D 74 o e L —p - structure, plate asphalt coated, 10.998 (36.08ft) x 5.029m (16.5ft) E

Channel X-sections Ao E x 22 56m (74ft)with concrete footings (footings not shown).
and dewatering details 3|3

are shown on page 7.

Designed By
Drown By

NOTES:

Reviewed By:
IS
A
A

1. Remove and dispose of existing multi-plate pipe and
\ concrete headwall off of Government property.

2. Finish fill slopes 1.5H:1V slope or flatter to blend with
surrounding terrain and banks within the culvert,

—
PACIFIC NORTHWEST REGION [rev joars]

3. Finish soil slopes to drain and track or wheel compact
before seeding.

4. Conserve all material excavated from the area beneath the
existing culvert and within the footing area. Material shall be
stockpiled separately from other excavation and allowed to
drain.

5. Treat all finished new and exposed slopes with seed and
mulch according to specification 625.05.

HUMBUG
SITE PLAN

6. Clearing shall be kept to the minimum necessary to
accomplish the specified work agreed with and flagged by the

‘l COR.

Survey Control Paints

Point |Eastng [Northing | Elevason |bject (i ‘!’/IJ»‘//I EXISTING 14' DIA. STEEL
74| 2072617] 2658.150] 329 99| terrace top @ post 4 —X /". 171 {7’ MULTI PLATE CULVERT wrrH
113 | 3154443| 2572.304| 327.98|post A S 7/}"’5// 2
88 | 3085630| 2473 762| 32288 post A n'-.#./’ ’///'/ /I/// CONCRETE HEADWALL

[ 45| sezseot] 225 edslpos s 2577,

503 | 3330320 2422391| 309.95|post
502 | 3345720| 2429.368] _314.80|rebar
537 | 3281241| 2337.535] 310.63|post

Plunge pool area to be filled when
and as approved by the COR

U.S.D.A FOREST SERVICE

542 | 3292 575| 2290.176] 306.65|post
579 | 3407.066| 2326.040] 305.50|post
194 3199 997| 2430 792, 311 ();cuh&ﬂ iniet (appoxmate)

New Structure Location - values to top of footing
3215 905| 2447.168] _310.12|centerine of arch corrugations
| 3193568| 2413.686| 310.12|centerine of arch corrugations
| 3254.800| 2372.700] 308.44|centerine of arch corrugations |
3277.237| 2405862] 308 44|centerine of arch corrugations

7,
/1

), N
/’/ /Jy ‘ “‘ g ; ' > . Rigid 4' diameter Bypass pipe with watertight seals
. v » X as recommended by the manufacturer. The bypass pipe
‘0‘% ) 4 S ; alignment may be outside the active work area and must
NS A h« maintain a grade of at lease 2%.
- TP\
\‘ _.__‘ \ s 7% : poat
p water discharg ea. ),
A\ ‘m Place Sedimats and Downstream dam here.

mln[g]z

X-Section Location

AA | 3038831| 2542266| 320 50|pnmary bypass dam
B8’ 3103 207| 2498 848 319.10|X-sections
CC_ | 3170783) 2453472 316.70)X-sections

-, '/’//
e,
(2
44? D L
L R — -

TAILOUT | 3328 731 2347.185 _306.70]tailout

1
(!
Treatment as appro ’

<\ the COR per specifcation .
N 204.02F1 Bul .‘&l\\
/ \

~ -

0 4 8 16 M 2 4 X

4

SCALE : FEET
CONTOUR INTERVAL = FEET

/"\ N ) \ ove logs in center of channel to channel edge == e - 220
i " without machinery entering active channel. 6 1 7




